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(57) Abstract 

PROBLEM TO BE SOLVED: To reduce amount of 
contaminants accumulated in a trap by purging 
contaminants when temperature of the trap reaches a 
given temperature. 

SOLUTION: A three-way catalyst 26 acts at about 400°C 
to 1000*0 in respect of efficiency and durability. A 
trap 32 acts in a window from about 300°C to 400°C in 
respect of efficiency. When fuel contains sulfur, the 
sulfur remains in the trap 32, and reduces a trapping 
efficiency of nitrogen oxide in the trap 32 and an 
efficiency at which the nitrogen oxides is finally 
converted to harmless nitrogen and oxygen in the trap. 
For purging the trapped sulfur, the trap 32 is heated up 
to about 650°C. The purging operation takes about three 
to ten minutes at this temperature. In a lean mode, 
nitrogen oxides and sulfur oxides are accumulated in the 
trap for nitrogen oxide. After absorbing almost whole in 
the trap 32, the purging operation is performed. Via an 
operation for fuel injection amount, an exothermic 
reaction providing sufficient temperature rising occurs 



in the trap 32. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The operation method of an engine characterized by providing the following. The process 
which presumes the amount of the pollutant deposited on the trap arranged in the flueway of an engine. 
The process which the air-fuel ratio of the gaseous mixture supplied to the above-mentioned engine is 
modulated [ process ] with RIN while it is rich, and raises the temperature of the above-mentioned trap 
to predetermined temperature when the amount of the pollutant by which presumption was carried out 
[ above-mentioned ] reaches a threshold. The process which purges the above-mentioned pollutant when 
the temperature of the above-mentioned trap reaches the above-mentioned predetermined temperature. 
The process which stops the purge of the above-mentioned trap when a predetermined purge 
phenomenon is fulfilled. 

[Claim 2] The method according to claim 1 characterized by supplying the gaseous mixture of a rich air- 
fuel ratio to all cylinders in order to supply the gaseous mixture of a RIN air- fuel ratio to all cylinders in 
order that the above-mentioned modulation process may store oxygen in the above-mentioned trap, and 
to cause catalyst exothermic reaction in the above-mentioned trap. 

[Claim 3] The number of times made into RIN and a rich air- fuel ratio until it reaches the above- 
mentioned predetermined temperature is a method according to claim 2 characterized by the almost 
equal thing. 

[Claim 4] When only the number of times of RIN cylinder operation supplies the gaseous mixture of a 
RIN air-fiiel ratio to all the cylinders of the above-mentioned engine and only the number of times of 
rich cylinder operation supplies the gaseous mixture of a rich air- fuel ratio to all the cylinders of the 
above-mentioned engine following it, it is the method according to claim 1 characterized by performing 
the above-mentioned purge process and there being more above-mentioned number of times of rich 
cylinder operation than the above-mentioned number of times of RIN cylinder operation. 
[Claim 5] The method according to claim 1 characterized by arranging a three way component catalyst 
at an upstream, and an imperfect catalyst inversion operation taking place in this catalyst rather than the 
above-mentioned trap of the flueway of the above-mentioned engine. 

[Claim 6] The method according to claim 5 characterized by a catalyst inversion operation taking place 
into the above-mentioned trap. 

[Claim 7] It is the method according to claim 6 characterized by the oxygen occlusion capacity of the 
above-mentioned trap being farther [ than that of the above-mentioned three way component catalyst ] 
large so that almost all exothermic reaction may occur not in the above-mentioned three way component 
catalyst but in the above-mentioned trap. 

[Claim 8] The method according to claim 1 that progress of the predetermined time by which the 
temperature of the above-mentioned trap is more than the above-mentioned predetermined temperature, 
and a rich air-fuel ratio is supplied to the above-mentioned engine is characterized by being the above- 
mentioned purge phenomenon. 

[Claim 9] The method according to claim 1 characterized by having further the process which sets a trap 
injury code when time required for the temperature of the above-mentioned trap to reach the above- 
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mentioned predetermined temperature exceeds the predetermined maximum time. 
[Claim 10] The intensity and frequency of the above-mentioned modulation are a method according to 
claim 1 characterized by being the rotational frequency of the above-mentioned engine, and the function 
of a load. 

[Claim 11] The method according to claim 1 1 that the intensity and frequency of the above-mentioned 
modulation are characterized by being adjusted as a function of the temperature of the above-mentioned 
trap. 

[Claim 12] The engine ignition timing in RIN and the rich portion of the above-mentioned modulation 
period is a method according to claim 1 1 characterized by being adjusted in order to prevent the 
imbalance of an engine torque. 

[Claim 13] The average air-fuel ratio under above-mentioned modulation is a method according to claim 
1 characterized by being theoretical air fuel ratio mostly. 

[Claim 14] The above-mentioned pollutant is a method according to claim 1 characterized by being a 
sulfur oxide. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] More specifically, this invention relates to the method 
and equipment from which the pollutant deposited on the trap for nitrogen oxide is removed about 
exhaust air after treatment. 
[0002] 

[Description of the Prior Art] In order to raise a fuel economy, as for a lean burn engine, it is common 
that an air-fuel ratio (A/F) is operated or more by 18. However, the usual three way component catalyst 
is the most efficient in abbreviation theoretical air fuel ratio (A/F=14.65), Therefore, in order to convert 
nitrogen oxide into nitrogen and oxygen by storing nitrogen oxide during RIN air- fuel ratio operation, 
and operating an engine with a rich air- fuel ratio after that, arranging the trap for nitrogen oxide on the 
lower stream of a river of a three way component catalyst is proposed. Inversion of this nitrogen oxide 
takes place from Centigrade 300 [ about ] in the ideal temperature window of 400 degrees. It is desirable 
to arrange a trap to the body down side so that an intense throttle may set on stream [ high opening ] and 
the temperature of a trap may not exceed 800-degree Centigrade. The temperature of a three way 
component catalyst should not exceed about 1000 Centigrade. 
[0003] 

[Problem(s) to be Solved by the Invention] When operating using the fuel containing a pollutant like 
sulfur, the pollutant accumulated in a trap will reduce the amount of the nitrogen oxide which can absorb 
a trap. A pollutant is the temperature of 675-degree more than Centigrade, is 14.65 or less rich air-fuel 
ratio, and must be desorbed from whether it burns down. This measure to the purge of a sulfur oxide, 
i.e., desulfurization of a pollutant, requires costs. There is a thing using a discrete-type exhaust manifold, 
a discrete-type three way component catalyst, or a discrete-type exhaust pipe which is proposed as 
another measure to this problem by the U.S. patent application 08/No. 764,185 as of December 13, 1996 
by these people. 
[0004] 

[Means for Solving the Problem] In order to start a remarkable temperature rise in the trap for nitrogen 
oxide arranged at the downstream of a three way component catalyst according to this invention, the 
purge of a pollutant is made by modulating an air- fuel ratio on the selected frequency. Oxygen, a 
hydrocarbon, and a carbon monoxide pass through a three way component catalyst (getting it blocked 
imperfect catalyst conversion), and the period and intensity of an air-fuel ratio modulation are set up so 
that the comparatively perfect catalytic reaction of oxygen, a hydrocarbon, and a carbon monoxide may 
produce generation of heat for which it happens in a trap and is needed. 

[0005] It is thought from the following detailed explanation which should be read in relation to the 

drawing that a more perfect understanding of this invention is obtained. 

[0006] 

[Embodiments of the Invention] If drawing 1 is referred to to a drawing and the beginning here, the 
block diagram of this invention is shown. A fuel pump 10 feeds the fuel from a tank 12 through the fuel 
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line 14 to the injector 16 of the lot which injects fuel to an internal combustion engine 18. The fuel 
injector 16 is general structure, and it is arranged so that fuel may be injected to the cylinder which 
corresponds in the exact amount determined by the electronic engine controller (electronicengine 
controller omitting EEC) 20. The fuel tank 12 stores in it the liquid fuel which is the mixture of a 
gasoline, a methanol, or two or more fuel seeds etc. 

[0007] The pumping system 22 which is shown with a sign 24 and which has one or more exhaust pipes 
and exhaust air flanges conveys the exhaust air produced by combustion of the air fuel mixture in an 
engine to the three-way-component-catalyst converter 26. A converter 26 changes exhaust air 
chemically and generates the exhaust air after catalytic reaction. The heated exhaust air oxygen sensor 
(heated exhaust gas oxygen sensor omitting HEGO sensor) 28 detects the oxygen component of the 
exhaust air generated with the engine 18, and transmits a signal to EEC20 through lead wire 30. The trap 
32 for nitrogen oxide is arranged at the downstream of a converter 26, in order to incorporate the 
nitrogen oxide contained during the exhaust air which activates a converter 26. As for the HEGO sensor 
36, the HEGO sensor 34 detects the oxygen component of exhaust air of the downstream of a trap 32 to 
detecting the oxygen component of exhaust air of the upstream of a trap 32. Sensors 34 and 36 transmit 
a signal to EEC20 through lead wire 38 and 40 respectively. The trap 32 for nitrogen oxide has the 
thermo sensor 42 which measures the temperature of the center section of the bed of a trap sent to 
EEC20 through lead wire 44. Instead, the temperature of a bed center section can also use for and 
predict a computer model. \ 

[0008] Still more nearly another sensor shWn with the sign 40 as a whole sends another information, 
such as a crankshaft position about the state of an engine, angular velocity, a throttle position, and air 
temperature, to EEC20. The information from these sensors is used for controlling engine performance 
by EEC20. 

[0009] The mass flow rate sensor 48 located in the inhalation-of-air section of an engine 18 detects the 
amount of the air inhaled in the inhalation system of an engine, and sends an air-flow-rate signal to 
EEC20 through lead wire 52. An air-flow-rate signal is used by EEC20 in order to calculate the value 
which shows the mass air flow rate to an inhalation system in the unit for pound/. 
[0010] EEC20 has the microcomputer containing the keep-alive memory (keep alive memory omitting 
KAM) for storing arithmetic and program control (CPU) 54, the memory (ROM) 56 only for read-out 
which stores a control program, the random access memory (RAM) as the transient-data storing section 
used also for a counter or a timer, and a study value. It passes along the input/output port shown with the 
sign 62 as a whole, and data are inputted and outputted, and it passes along the general data bus shown 
with the sign 64 as a whole inside, and is carried out. EEC20 sends a fuel injector signal to an injector 
16 through a signal line 64. A fuel injector signal is changed by EEC20 with time progress, in order to 
maintain the air-fuel ratio determined by EEC20. The indicator lamp shown with the sign 66 as a whole 
will be controlled by EEC20, and the state of the trap 32 for nitrogen oxide determined by the input data 
from various sensors will be shown. 

[001 1] The program stored in ROM58 has incorporated the view [ say / operating an engine in RIN 
mode, i.e., a comparatively big air- fuel ratio, in a rotational frequency/loaded condition with an engine 
for a fuel economy ]. A three way component catalyst 26 operates at the temperature of 1000 degrees 
from Centigrade 400 from the point of efficiency and endurance. A trap 32 operates in the window of 
400 degrees from Centigrade 300 from the point of efficiency. When ftiel contains sulfur, sulfur remains 
into a trap and makes low efficiency which finally converts the nitrogen oxide capture efficiency and the 
nitrogen oxide of a trap into harmless nitrogen and harmless oxygen within a trap. In order to purge the 
captured sulfur, you have to heat a trap to about 650 Centigrade. As for purge operation, it is common to 
need 3 to 10 minutes at this temperature. Nitrogen oxide and a sulfur oxide are accumulated in the trap 
for nitrogen oxide in RIN mode. Purge operation is performed after [ a trap 32 ] absorbing on the whole 
mostly. After purge operation is completed, EEC usually returns to RIN mode operation. 
[0012] the air/fuel which is supplied to the cylinder of an engine through operation of fuel oil 
consumption according to this invention — the exothermic reaction which carries out sufficient 
temperature rise arises by the inside of a trap 16 by modulating a gaseous mixture 
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[0013] 
Table 11 
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[0014] Table 1 shows the example of a typical fuel-injection pattern, by this pattern, all cylinders 
operate 10 times by RIN (L), and are rich — it operates 10 times by (R) The modulation period of the 
result becomes equal to 20 times of engine performance. The period is [External Character 1] the time 
which was chosen as an operation of the regular number of times, or was decided. 

It is chosen by carrying out. In the case of the latter, the number of times of engine performance will 
change according to an engine speed. As a typical modulation period, it becomes a range from 2 times of 
the number of times of engine performance to several seconds. All over Table 1, P and an exhaust air 
process are expressed for an expansion process, and I and the pressing operation are expressed [ engine 
operation ] for E and the inhalation-of-air process as C. As for engine operation, let the top dead center 
of the cylinder number of No. 1 be criteria. The conversion sequence of an engine is 1342. 
[0015] Drawing 2 and 3 show the pars intermedia temperature in the trap for nitrogen oxide to 700- 
degree about Centigrade obtained in modulating an air- fuel ratio. Using the pulse flame combustor for 
an experiment, it preheated the entrance gas to the trap for nitrogen oxide, and these results were 
obtained on the conditions currently controlled by 350-degree Centigrade. In both cases, the modulation 
intensity of an air- fuel ratio is changed between 0, 4, or 5. For example, when an average air-fuel ratio is 
set to 14.5 (that is, theoretical air fuel ratio), the air- fuel ratio modulation intensity 4 serves as a 
modulation between the RIN air-fuel ratio 18.5 and the rich air-fuel ratio 10.5. Drawing 2 shows the 
intensity of an air- fuel ratio modulation and the influence of frequency in the exoergic temperature rise 
of the trap for nitrogen oxide in case there is no three way component catalyst in the upstream of a trap. 
For an exoergic temperature rise being the fastest, a modulation period is 1 second ([External Character 
1]). = It is the case of 1 .0. Fixing an air- fuel ratio modulation period in 1 second, drawing 3 is 
comparing the case (graph A) where there is no three way component catalyst in the upstream of the trap 
for nitrogen oxide, to the case (graph B) where the three way component catalyst and the trap for 
nitrogen oxide have been arranged in series. When there is no three way component catalyst of an 
upstream, the modulation intensity of an air- fuel ratio should just be 2 that the middle bed temperature 
of the trap for nitrogen oxide becomes about 650 Centigrade. When the three way component catalyst is 
located in the upstream of the trap for nitrogen oxide, in order to raise the temperature of the trap for 
nitrogen oxide to the 650-degree Centigrade which is desulfurization temperature, air- fuel ratio 
modulation intensity needs to be 4.5. When the three way component catalyst is located in the upstream 
of the trap for nitrogen oxide, big air-fuel ratio modulation intensity is needed in order to cause RIN 
within the trap for nitrogen oxide, and change through which it passes richly exceeding the oxygen 
occlusion capacity of a three way component catalyst. By choosing air-fuel ratio modulation intensity 
and frequency appropriately, a part of exoergic temperature rise does not say that an upstream three way 
component catalyst also occurs as the whole, but it can happen directly within the trap for nitrogen 
oxide. An unsymmetrical modulation can also be used for causing exothermic reaction although the 
symmetrical modulation has been described until now. 

[0016] It is made, as for this system, for a hydrocarbon, a carbon monoxide, and oxygen to pass through 
a three way component catalyst. This will permit that chemical energy passes along an exhaust pipe and 
is conveyed to a trap from the outlet of a three way component catalyst. The design objective of a trap is 
to promote the chemical reaction of the hydrocarbon and carbon monoxide which the exoergic operation 
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in a trap is caused [ carbon monoxide ] and raise the temperature, and oxygen. As for the amount which 
passes through a trap, it is desirable that it is the minimum. This system design fulfills the following 
conditions. The mass air content of an engine and the combination of the modulation of an air- fuel ratio 
saturate the oxygen occlusion capacity of a three way component catalyst, and make most oxygen 
occlusion capacity of a trap saturated. The rate from which the oxygen storing site of a three way 
component catalyst and a trap is filled with oxygen is proportional to the mass air flow rate of an engine, 
and the product of an oxygen density. To a RIM air- fuel ratio, an oxygen density is proportional to the 
difference of an exhaust air air- fuel ratio and theoretical air fuel ratio (typically 14.5). 
[0017] Air-fuel ratio modulation period [outside 1] If time required to fill the oxygen occlusion site in 
** and a three way component catalyst is taken into consideration, it can do for a long time, and if time 
required to fill the oxygen occlusion site in a trap is taken into consideration, it can do short. Time to fill 
is in inverse proportion to an engine mass air flow rate and an oxygen density. The latter is proportional 
to the modulation period of an air-fuel ratio. 

[0018] The oxygen occlusion capacity of a three way component catalyst and a trap can be changed by 
the well-known method. The cerium concentration in a wash coat process can be changed, or the 
physical size of a three way component catalyst and a trap can be changed. Enlarging both tends to make 
the oxygen occlusion force increase. The oxygen occlusion capacity C2 of a trap is farther [ than the 
oxygen occlusion capacity CI of a three way component catalyst ] large. Rather than a three way 
component catalyst, in a trap, CI is minimized so that almost all exothermic reaction may occur. 
[0019] An air- fuel ratio and ignition timing are controlled in desulfurization process. An exoergic 
operation changes with the period of an air-fuel ratio as stated. However, in order to avoid output change 
and a fall, it is desirable to control ignition timing. At the time of the desulfurization operation with a 
RIN air-fuel ratio, ignition timing is adjusted at the optimal ignition timing. The retard of the ignition 
timing is carried out at the time of the desulfurization operation with a rich air-fuel ratio. Desulfurization 
process starts in the modulation to RIN, and stores oxygen into a trap. After the oxygen occlusion 
capacity of a trap is fulfilled, an air-fuel ratio is switched richly. In a rich process of operation, a catalyst 
exoergic operation takes place within a trap, and trap temperature is raised. Temperature reaches desired 
650-degree temperature, for example, Centigrade, and a desulfurization operation is ended after an air- 
fuel ratio is maintained by the temperature of this request the predetermined time made rich in the 
meantime. 

[0020] Reference of drawing 4 shows the flow chart of desulfurization process. When a desulfurization 
start condition exists so that it may be judged in block 70, as shown in the initialization block 72, the 
rich flag RFLG and Timers DESOXTMR and TOTTMR are reset, and an air- fuel ratio is set to 
theoretical air fuel ratio. A desulfurization start condition can change to RIN of the HEGO sensor of the 
upstream and a lower stream of a river, while it is rich, and can be based on the difference of time as 
indicated by the U.S. patent application 08/No. 733179 as of October 16, 1996 under present 
connection. In order to determine the time when a trap purges a sulfur oxide, the phenomenon of other 
common knowledge can also be used. It is compared with the predetermined request desulfurization 
temperature DESOXTMP whose trap temperature LNTTMP is 650-degree Centigrade in block 74. 
LNTTMP may be obtained from a thermocouple and may be modeled. After the comparison in block 
74, air- fuel ratio modulation intensity and frequency are determined in block 76 based on the engine 
speed, the load, and LNTTMP as an input from block 78. An engine speed and a load are open loop 
components used for determining the modulation of an air- fuel ratio required to reach the desired febrile 
state. The feedback component used for trap temperature adjusting the intensity determined from the 
rotational frequency and the load and frequency will be given. In block 80, ignition timing of the request 
for making the engine torque at the time of RIN and the modulation through which it passes richly 
balance is called for from the data which were obtained experimentally beforehand and stored in the 
look-up table. In block 82, the number of times NRCER of rich cylinder operation and the number of 
times NLCER of RIN cylinder operation are determined based on air-fuel ratio modulation frequency 
and an engine speed. The number of times of required operation determined in the block 82 is adjusted 
in order to attain the air-fuel ratio of the request which is abbreviation theoretical air fuel ratio so that it 
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may be shown by the downstream EGO signal input supplied from block 84. When trap temperature 
falls from the desired desulfurization temperature DESOXTMP so that it may be judged in block 86, the 
rich flag RFLG is checked in block 90. Since the flag is reset with block 72 when it passes along this 
desulfurization loop first, as block 92 shows, a RIN air-fuel ratio is applied to all cylinders. In block 94, 
it is set as the value as which ignition timing was determined in the block 80, and in order to record the 
number of times of RIN cylinder operation which already happened in the block 94, the increment of the 
counter NLCE is carried out. It is compared with the number of times NLCER of demand RIN cylinder 
operation as which this number of times was determined in the block 82 in block 98. When the counted 
number of times of operation is more than the number of times of a demand, the rich flag RFLG is set in 
block 100, and Counter NLCE is reset. The counter NRCE which counts [ RFLG ] the number of times 
of rich cylinder operation is reset in block 102 for every RIN cylinder operation until this happens. 
[0021] When the rich flag RFLG is set in block 100, as shown by block 104, in the following routine, 
the gaseous mixture of a rich air- fuel ratio will be supplied to all cylinders. In block 106, rich ignition 
timing is set up, in block 108, the increment of the counter NRCE is carried out and it is compared with 
the number of times NRCER of demand cylinder operation in block 1 10. In block 1 12, the rich flag 
RFLG is set until the number of times of cylinder operation turns into more than the number of times of 
required. When it comes to the number of times of required, Flag RFLG and Counter NRCE are reset in 
block 102. When a purge start condition is filled, an air-fuel ratio is modulated and it is made to go up to 
the sulfur oxide purge temperature DESOXTMP of a request of the temperature of a trap. As determined 
in the block 86, in case trap temperature becomes more than DESOXTMP, an air- fuel ratio is deflected 
at a rich side, as block 88 is shown. This deviation is made by making [ many ] it or supplying [ in / each 
modulation period / for the number of times of rich cylinder operation ] a comparatively rich gaseous 
mixture to an engine as compared with the number of times of RIN cylinder operation. The gaseous 
mixture of a comparatively rich air- fuel ratio is supplied during Time DESOXTIM. As judged in block 
74, while trap temperature is more than DESOXTMP, the increment of the timer DESOXTMR is carried 
out in the block 1 14 of each routine, and it is compared with DESOXTIM in block 118. Between time 
intervals DESOXTIM, when trap temperature is more than DESOXTMP, a program is ended in block 
120. 

[0022] It is judged in block 122 whether a start condition yet exists. If it does not exist, a program is 
completed before expiration of DESOXTIM. If it exists, in the block 124 for every routine, the 
increment of the timer TOTTMR will be carried out and it will be compared with the fixed maximum 
time MAXTIM in block 126. In more than MAXTIM, damage on a trap is expected, a failure code is set 
up in block 128, and a program is completed. The indicator lamp 66 of drawing 1 is turned on and it is 
shown that the damage code was set up. 

[0023] As mentioned above, in order to cause a substantial exoergic operation of the trap for nitrogen 
oxide arranged at the downstream of a general three way component catalyst, the air- fuel ratio of the 
gaseous mixture supplied to the cylinder of an engine was modulated, and the control system which the 
temperature of a trap is raised and permits the purge of the sulfur oxide from a trap has been described. 
[0024] although the best mode which realizes this invention was described in detail, if it is this 
contractor of the field to which this invention relates, it will be thought that it hits on an idea of the 
change proposal and example which are various [ which realizes invention specified by the attached 
claim ] 
[0025] 

[Effect of the Invention] The amount of the pollutant accumulated in a trap can be reduced cheaply. 
Since the amount of a pollutant becomes less, the amount of the nitrogen oxide which can absorb a trap 
cannot become less, nitrogen oxide can be enough converted into nitrogen and oxygen by operation with 
a rich air- fuel ratio, and effective exhaust air after treatment can be performed. 
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http ://www4. ipdl .jpo. go .jp/cgi-bin/tran_web_cgi_ejj e 



7/14/2003 



Page 1 of 1 



♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 

i 

[Description of the Prior Art] In order to raise a fuel economy, as for a lean burn engine, it is common 
that an air-fuel ratio (A/F) is operated or more by 18. However, the usual three way component catalyst 
is the most efficient in abbreviation theoretical air fuel ratio (A/F=14.65). Therefore, in order to convert 
nitrogen oxide into nitrogen and oxygen by storing nitrogen oxide during RIN air-fuel ratio operation, 
and operating an engine with a rich air- fuel ratio after that, arranging the trap for nitrogen oxide on the 
lower stream of a river of a three way component catalyst is proposed. Conversion of this nitrogen oxide 
takes place from Centigrade 300 [ about ] in the ideal temperature window of 400 degrees. It is desirable 
to arrange a trap to the body down side so that an intense throttle may set on stream [ high opening ] and 
the temperature of a trap may not exceed 800-degree Centigrade. The temperature of a three way 
component catalyst should not exceed about 1000 Centigrade. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the desulfurization system of the trap of this invention. 
[Drawing 2] It is the graph which indicates relations with an air-fuel ratio modulation period to be the 
center-section temperature of the trap for nitrogen oxide, and air-fuel ratio modulation intensity. 
[Drawing 3] It is the graph which compares the relation between the center- section temperature of the 
trap for nitrogen oxide, and air-fuel ratio change intensity about the existence of the three way 
component catalyst in a flueway. 

[Drawing 4] It is the flow chart of the desulfurization method of this invention. 
[Drawing 5] It is the flow chart of the desulfurization method of this invention. 
[Description of Notations] 
18 Engine 
22 Flueway 

26 Three Way Component Catalyst 
32 Trap 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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